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Imperial Valley was once a barren wasteland until water came…
•Now 5 types of habitat: desert, marsh, agricultural, town, ocean
•Home to many threatened and endangered species
•Last existing expanse of wetlands on pacific flyway



•Surface waters are 100% discharge –
No “fresh” water to dilute runoff
•Closed system – what comes around
stays around
•No reference point for natural
conditions – unknown how far to
“restore” water bodies



Physical Size of Watershed
Gross acreage 1,061,637
Irrigated area    478,000
Water accounts        6,257
Owner-operated        2,799
Tenant-operated        3,458



Watershed Assessment:
•6257 fields (+ tilewater) discharging into
•1406 miles of drainage channels
•175 drain discharge points into
•100 miles of river discharging into 
•500 square miles of surface area of the Salton Sea



On-Farm Variables
•Crops – Vegetable, Field, Orchard
•Soil Types – Sandy, Silty, Clay
•Slope of Field
•Length of Furrows
•Cultivation Practices
•Irrigation Practices



Total Maximum Daily Loads
•The amount of pollutant allowed in a US waterway to
remain in compliance with clean water standards
•First came on the scene in 1972 with the Federal Clean
Water Act
•Just started being enforced in the last 5 years



Chain of Command
•US Environmental Protection Agency
•CA Environmental Protection Agency
•State Water Resources Control Board
•Regional Water Quality Control Board

•Imperial County Farm Bureau



••VOLUNTARYVOLUNTARY
••Enlists the practicalEnlists the practical
genius of individualgenius of individual
farmers to restore,farmers to restore,
enhance and protectenhance and protect
watershed resourceswatershed resources

••PRESCRIPTIVEPRESCRIPTIVE
••Relies on regulatoryRelies on regulatory
bureaucrats tobureaucrats to
develop prescriptivedevelop prescriptive
compliance measurescompliance measures
regardless of specificregardless of specific
conditionsconditions



What is Voluntary Compliance?

••It’s not really voluntary if you want toIt’s not really voluntary if you want to
avoid more stringent controlsavoid more stringent controls

••Requires the approval of the RegionalRequires the approval of the Regional
Board to remain compliantBoard to remain compliant

••Is usually measured by implementationIs usually measured by implementation
milestones as opposed to numeric targetsmilestones as opposed to numeric targets

••The voluntary aspect is that farmers get toThe voluntary aspect is that farmers get to
choose which BMPs to implement vs. thechoose which BMPs to implement vs. the
Regional Board telling them how to farmRegional Board telling them how to farm



Everyone who orders water for deliveryEveryone who orders water for delivery
to a canal gate in the Imperial Valleyto a canal gate in the Imperial Valley

Landowners are optional but they needLandowners are optional but they need
to make sure that their tenants areto make sure that their tenants are
signed upsigned up



••Gives individuals assistance in meeting TMDLGives individuals assistance in meeting TMDL
requirementsrequirements

••Allows growers to maintain control over theirAllows growers to maintain control over their
own farming operations and protects them fromown farming operations and protects them from
individual scrutiny from the Regional Boardindividual scrutiny from the Regional Board

••Growers who are participating in the programGrowers who are participating in the program
are not subject to additional enforcementare not subject to additional enforcement
actionsactions



••Organization of program membershipOrganization of program membership
••Provide technical and other assistance to participantsProvide technical and other assistance to participants
••Liaison between regulatory agencies and farmersLiaison between regulatory agencies and farmers
••Educate regulatory agencies and farmersEducate regulatory agencies and farmers
••Obtain and maintains grants to run programObtain and maintains grants to run program
••Provide On-Farm Assistance with Consultant, Al KalinProvide On-Farm Assistance with Consultant, Al Kalin

What is Farm Bureau’s Responsibility?



••Imperial Irrigation DistrictImperial Irrigation District
••UC Cooperative ExtensionUC Cooperative Extension
••Natural Resource Conservation ServiceNatural Resource Conservation Service
••California Farm Bureau FederationCalifornia Farm Bureau Federation

••Local GrowersLocal Growers

Other Agencies Assisting ICFB



••Farmers had to submit Farm Water Quality ManagementFarmers had to submit Farm Water Quality Management
plans through the website for each field by SEPTEMBER 1,plans through the website for each field by SEPTEMBER 1,
2003.2003.

••If a farmer is caught who has not turned in his plans, heIf a farmer is caught who has not turned in his plans, he
will be considered out of compliance and can be finedwill be considered out of compliance and can be fined
$1000 per day per drain.$1000 per day per drain.

••The Regional Board will monitor the water for the next 3The Regional Board will monitor the water for the next 3
years without further enforcement.years without further enforcement.

••If no progress is made after 3 years, some sort ofIf no progress is made after 3 years, some sort of
enforcement may occur.enforcement may occur.

••If some progress is made, farmers will have about 12If some progress is made, farmers will have about 12
years total to be in complete compliance.years total to be in complete compliance.

How TMDLs Will Be Enforced



••Sign up for the Voluntary TMDL ComplianceSign up for the Voluntary TMDL Compliance
Program (in person or on website).Program (in person or on website).

••Submit Farm Water Quality Management PlansSubmit Farm Water Quality Management Plans
via the website.via the website.

••Implement BMPs and document how they areImplement BMPs and document how they are
working.working.

••Check out meter (optional) to determine yourCheck out meter (optional) to determine your
water qualitywater quality

••Attend all TMDL meetings and field daysAttend all TMDL meetings and field days

What Should Growers be Doing Right Now?



••Silt TMDL for Alamo River, New RiverSilt TMDL for Alamo River, New River
and IV Drains adoptedand IV Drains adopted

••Phosphorous TMDL for the Salton Sea currentlyPhosphorous TMDL for the Salton Sea currently
being developed by TAC and RWQCBbeing developed by TAC and RWQCB

••Other TMDLs are being developed for the rivers,Other TMDLs are being developed for the rivers,
however, they do not directly affecthowever, they do not directly affect  the farmersthe farmers



The 303 (d) List says that the Salton Sea is impaired 
with nutrients, selenium and salinity.



The 303(d) List says that the New River is impaired by 
silt and pesticides, each of which are attributable to ag.

There are other impairments listed attributable to Mexico.



The 303(d) List says that the Alamo River and the
Imperial Valley Drains are impaired by silt, selenium
and pesticides, all of which are attributable to ag.



Compliance with the Silt TMDL will 
ultimately help eliminate nutrients 

and pesticides in our waterways.



What lies in the future?

•Bi-annual drain shed meetings

•Bi-annual drain shed reports to the Regional Board

•Continued testing/training on BMPs

•Get 100% farmable acres in compliance

•If/when Nutrient TMDL is adopted, start process over again



Grants
• 205(j) Planning Grant from the state
• NRCS EQIP Grant for Spanish educational video
• NRCS EQIP Grant for English educational video
• 319(h) Implementation Grant from the state
• 319(h) Implementation Grant from the state
• 319(h) Implementation Grant from the state



•Program Administrator

•Secretary (shared with Farm Bureau)

•Grant Consultant (helps with applying & reporting)

•On-Farm Consultant



What Has Farm Bureau Done?

Increased Awareness of TMDLs & BMPs through the
following venues:

•Monthly Column for IV Press
•Articles for ICFB Newsletters
•Articles for IVVGA Newsletters
•Article in UC Cooperative Ext. Newsletter
•Article in Ag Alert Newspaper
•Ad in Valley Grower Magazine
•Ads in IV Press
•7 Billboards in high farmer traffic areas
•Booth at CA Mid-Winter Fair







What Has Farm Bureau Done cont….

Increased TMDL & BMP Awareness through 
presentations to the following groups:

•ICFB Young Farmers & Ranchers
•Pest Control Advisors Convention

•Alfalfa Growers Symposium
•CA Farm Bureau Federation Water Advisory Committee

•Soil Science & Irrigation Classes at Imperial Valley College
•Cal Poly State University Professors

•Future Farmers of America
•Various Rotary Service Clubs

•Desert Research Extension Center Field Day
•CA Non-Point Source Conference



What Has Farm Bureau Done cont….

Attend meetings and keep in close contact with the following 
groups to exchange information and keep everyone informed 

of TMDL status:
•Various Farm Bureau committees

•California Farm Bureau Federation 
& other County Farm Bureaus

•Imperial Valley Vegetable Growers Association
•Imperial Irrigation District

•IID Water Conservation Advisory Board
•Coalition of Labor, Agriculture & Business

•County of Imperial



What Has Farm Bureau Done cont….

Developed informational papers such as:

•Outline of Participant Responsibilities
•Frequently Asked Questions

•Fact Sheet
•Instructions For Filling Out Forms on Website

•How To Use The Turbidimeter
•Sample Monitoring Data Form

•Farm Water Quality Management Plan Form
•Sample Lease Language For Landowners



What Has Farm Bureau Done cont….

Held field days, workshops & meetings to 
educate farmers:

•Semi-annual drain shed meetings for growers
•Training workshops in Spanish for irrigators
•Field days to demonstrate use of fiber mats

•Workshops to show training videos 



What Has Farm Bureau Done cont….

Other Projects:
•Produced two educational videos about TMDLs 
and BMPs – one in English and one in Spanish

•Developed an interactive website complete with 
standard, Regional Board approved, fill-in-the 
blank Farm Water Quality Management Plans

•Check out turbidimeters to farmers so they can
monitor their own drain water (voluntarily)



Mission Statement

The mission of the Imperial County Farm Bureau Voluntary TMDL 
Compliance Program is to inform Imperial Valley farmers of water 
quality issues and regulations, educate and demonstrate to them 

best management practices for reducing impairments they may drain 
into local waterways and serve as liaison between the farm community 

and the Regional Water Quality Control Board.

“To inform, educate and demonstrate how
 to reduce impairments in drainwater.”



Where We Are At Now

•90% farmable acres have completed Farm Water 
Quality Management Plans

•Unofficial monitoring results show dramatic 
progress in reducing silt loading

•Continue to participate in Salton Sea Nutrient 
TMDL Technical Advisory Committee

•Continue to educate individual farmers on BMPs





BEST MANAGEMENTBEST MANAGEMENT
PRACTICES FOR FARMERSPRACTICES FOR FARMERS

IMPLEMENTING SILT TMDLs INIMPLEMENTING SILT TMDLs IN
IMPERIAL VALLEYIMPERIAL VALLEY

Al Kalin – Imperial County
Farm Bureau TMDL On-Farm

Consultant



#1 Problem: Excessive amounts#1 Problem: Excessive amounts
of soil being eroded from theof soil being eroded from the
tail ends of fields cause antail ends of fields cause an
economic loss to farmers andeconomic loss to farmers and
landowners.landowners.



#2 Problem: Phosphates and old#2 Problem: Phosphates and old
pesticides like DDT attachpesticides like DDT attach
themselves to soil particlesthemselves to soil particles
leaving the field and move withleaving the field and move with
water into drains and rivers.water into drains and rivers.



#3 Problem: Field erosion#3 Problem: Field erosion
causes muddy water in thecauses muddy water in the
drains and rivers making itdrains and rivers making it

difficult for fish to breathe anddifficult for fish to breathe and
feed.feed.



The key was to find the mostThe key was to find the most
effective BMPs with theeffective BMPs with the
least cost to implement.least cost to implement.

As a farmer I was able to useAs a farmer I was able to use
my own fields to experimentmy own fields to experiment

with many BMP’s towith many BMP’s to
determine which were thedetermine which were the

most effective.most effective.



#1 Problem: Excessive amounts#1 Problem: Excessive amounts
of soil being eroded from theof soil being eroded from the
tail ends of fields cause antail ends of fields cause an
economic loss to farmers andeconomic loss to farmers and
landowners.landowners.



The main problem occurs at theThe main problem occurs at the
bottom end of the field as waterbottom end of the field as water

exits the crop into the fieldexits the crop into the field
drain and heads towards thedrain and heads towards the

irrigation district’s drain.irrigation district’s drain.

I found that water remained
clear if velocity was kept

below 36 feet per min.



All fields require a drain box to
move water from the field to
the irrigation district’s drain

system.

The most effective BMP is to
set the grade boards of the

drain box at the proper level.



A wider drain box can moveA wider drain box can move
more water from the field at amore water from the field at a

much slower velocitymuch slower velocity



A broken drain box can causeA broken drain box can cause
washouts into the irrigationwashouts into the irrigation

district’s drain ditch anddistrict’s drain ditch and
increase silt loading.increase silt loading.



Erosion barriers on either sideErosion barriers on either side
of the drain box will stopof the drain box will stop

erosion caused by the watererosion caused by the water
swirling near the drain box.swirling near the drain box.



Used tires make an excellentUsed tires make an excellent
erosion barrier on either side oferosion barrier on either side of

the drain box.the drain box.



Before TMDLs the deep V-ditchBefore TMDLs the deep V-ditch
was the most popular style ofwas the most popular style of

drain.drain.

It creates excessive amountsIt creates excessive amounts
of silt and washing due to theof silt and washing due to the

faster velocity of the waterfaster velocity of the water
which is always concentratedwhich is always concentrated

at the bottom of the “V”.at the bottom of the “V”.



Early testing showed that a
wide, shallow “PAN” ditch was
much more effective in moving

the drain water at a much
slower speed.

A wide pan ditch and a wide
drain box, working together,

are two excellent BMP’s.



On certain crops and soilOn certain crops and soil
conditions “No Drain Ditch” isconditions “No Drain Ditch” is
an excellent BMP especially ifan excellent BMP especially if
it includes a natural filter stripit includes a natural filter strip

 of vegetation like this Bermuda of vegetation like this Bermuda
Grass field.Grass field.



Prior erosion increases velocityPrior erosion increases velocity
of drain water on the lower end.of drain water on the lower end.

Re-leveling stops any furtherRe-leveling stops any further
erosion from continuing.erosion from continuing.



Tailwater ditch checks help to
slow down the water velocity.

This is one is made with soil
and covered with plastic

sheeting.



Fiber mat, used for erosion
control in highway construction,

is an excellent BMP.

Here, a piece of the mat is
rolled up to form a “Speed

Bump” to slow down the drain
water in a pan ditch. Wooden

stakes hold it in place.



A fiber mat, along with a fiberA fiber mat, along with a fiber
log, is used for erosionlog, is used for erosion

control in this deep V-ditch.control in this deep V-ditch.
Plants grow up through the matPlants grow up through the mat

to help anchor it in place.to help anchor it in place.



Here a fiber mat is used as aHere a fiber mat is used as a
spillway into the field drain.spillway into the field drain.

Fiber mats will last up to fourFiber mats will last up to four
years and are biodegradable.years and are biodegradable.



Here a fiber log and mat areHere a fiber log and mat are
used to stop erosion in front ofused to stop erosion in front of

this drain box.this drain box.

A local manufacturing plant isA local manufacturing plant is
offering cull mats to farmers atoffering cull mats to farmers at

a reduced price.a reduced price.



Furrow checks (“C Taps”) are
placed in the furrows to back

the water up and allow the
planted bed to become wetter.

This slows the water down and
reduces furrow erosion.



Wheat or Rye Grass strips,Wheat or Rye Grass strips,
planted in the bottom of a wideplanted in the bottom of a wide

pan ditchpan ditch

on steeper slopes, help toon steeper slopes, help to
control the velocity of thecontrol the velocity of the

drain water.drain water.



The water stays clear even at
an increased velocity.



If the grass were planted solidIf the grass were planted solid
it would back up the water andit would back up the water and

flooding could occur.flooding could occur.



All BMPs must have the fullAll BMPs must have the full
cooperation of the irrigator. Hecooperation of the irrigator. He
is the one who can make it allis the one who can make it all

work.work.



This includes irrigator
education programs….



As well as grower education
programs.

Cooperation at all levels is
necessary for a TMDL to work.



Pump-back systems are anPump-back systems are an
excellent BMP no matterexcellent BMP no matter

whether it’s a moveable systemwhether it’s a moveable system
such as this one or..such as this one or..



..a permanent installation like..a permanent installation like
this one.this one.

But the price is high.But the price is high.



Drip and micro-emitterDrip and micro-emitter
irrigation creates no drainirrigation creates no drain

water and therefore no erosion.water and therefore no erosion.

The same is true of level basinThe same is true of level basin
irrigation .. both are expensive.irrigation .. both are expensive.



Sprinkler irrigation is a great
BMP but the cost is high also.



Excessive channeling and theExcessive channeling and the
resulting erosion in deep drainresulting erosion in deep drain

ditches…..ditches…..



can be solved by blocking thecan be solved by blocking the
drain while irrigating so thatdrain while irrigating so that
the ditch remains full. Thethe ditch remains full. The

water moves much slower andwater moves much slower and
some of the silt can settle out.some of the silt can settle out.



A self-startingA self-starting
siphon can besiphon can be
used to drainused to drain

the ditch slowlythe ditch slowly
after theafter the

irrigation hasirrigation has
beenbeen

completed.completed.



Shown installed in the drain
box, as the water level builds

up above the level of the black
siphon pipe the siphon starts.



and slowly empties the drainand slowly empties the drain
ditch. This allows more time forditch. This allows more time for

some of the silt to settle out.some of the silt to settle out.



Half-drain ditches allow theHalf-drain ditches allow the
drainwater to flow directly offdrainwater to flow directly off
the edge of the field into thethe edge of the field into the

drain ditch.drain ditch.

They are covered in at everyThey are covered in at every
cutting and then re-installed.cutting and then re-installed.

They cause a tremendousThey cause a tremendous
amount of erosion.amount of erosion.



A wide pan ditch can easilyA wide pan ditch can easily
replace a half-ditch. The panreplace a half-ditch. The pan

ditch stops virtually all erosionditch stops virtually all erosion
from occurring.from occurring.



Drain water from one field canDrain water from one field can
be collected in a drain box andbe collected in a drain box and

passed to the next field topassed to the next field to
supplement the irrigationsupplement the irrigation

water.water.



Gophers may cause moreGophers may cause more
erosion than all other causeserosion than all other causes

combined.combined.



Gopher ditches can be veryGopher ditches can be very
effective in stopping washouts.effective in stopping washouts.

In addition, a healthyIn addition, a healthy
population of Barn Owls canpopulation of Barn Owls can
consume large numbers ofconsume large numbers of

gophers every night.gophers every night.



Trapping is effective but can beTrapping is effective but can be
very labor intensive.very labor intensive.

Survivors are very difficult toSurvivors are very difficult to
fool the second time.fool the second time.



The Rodenator injects a
propane/oxygen mixture into

the gopher tunnel and ignites it.

It is very effective.



Polyacrilamides (PAMs) are a
class of chemicals which

clarify the water and effectively
stop all erosion and washing.
Until recently they have been

too expensive to use.



PAM dry powder applicator

Full control is usually obtained
with 2# per acre. Total cost is

only $4.40 to $6 per acre.



Without PAM the turbidityWithout PAM the turbidity
reading in this field was 478reading in this field was 478

NTU (669 mg/l)NTU (669 mg/l)



Using PAM in this field theUsing PAM in this field the
turbidity reading is 4.66 NTUturbidity reading is 4.66 NTU

(6.52 mg/l)(6.52 mg/l)



Natural wetlands improveNatural wetlands improve
water quality before itwater quality before it
reaches the Salton Seareaches the Salton Sea



Over 1,000 acres of
natural wetlands already

exist along the Salton Sea
shoreline



IID and Farmers should workIID and Farmers should work
parallel with each other toparallel with each other to
reduce silt loads in theirreduce silt loads in their

individual drainage systems.individual drainage systems.



IID must implement a system-IID must implement a system-
wide plan which keys onwide plan which keys on

management techniques thatmanagement techniques that
will deliver the most siltwill deliver the most silt

reduction for the money spent.reduction for the money spent.

This requires teaching IIDThis requires teaching IID
drainage managers to find thedrainage managers to find the
most effective and least costmost effective and least cost
Best Management PracticesBest Management Practices



Drain managers must recognizeDrain managers must recognize

Beneficial weeds that will:Beneficial weeds that will:

A. Reduce Bank ErosionA. Reduce Bank Erosion

B. Stop Bank SloughingB. Stop Bank Sloughing

      C. Capture Silt      C. Capture Silt

D. Buffer drainpipe outletsD. Buffer drainpipe outlets

As well as identify problems weeds thatAs well as identify problems weeds that
block drains & alter the course of theblock drains & alter the course of the

drains.drains.



A recent small scale test usingA recent small scale test using
Polyacrylamides during drainPolyacrylamides during drain

cleaning showed a majorcleaning showed a major
reduction in silt during thereduction in silt during the

cleaning process.cleaning process.

Turbidity of 1000+ mg/lTurbidity of 1000+ mg/l
downstream of the excavatordownstream of the excavator
was reduced to less than 20was reduced to less than 20
mg/l with PAM being appliedmg/l with PAM being applied

during cleaning.during cleaning.





Full cooperation from farmers isFull cooperation from farmers is
already showing positivealready showing positive

results and the water in theresults and the water in the
drains and rivers in the Imperialdrains and rivers in the Imperial

Valley are already becomingValley are already becoming
much cleaner.much cleaner.

QUESTIONS?


	Alamo River
	Filter Strips
	Crystal Clear Water in Pan Ditch
	Furrow Control Ditch Dumping into a Pan Ditch

